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nzwmmiz*! lt, 7 y y ftj&ftoaiE^T? ^ y 

* <fc LTtttt-T *BMi* t 'J <!:> 

* KjBaa»t*ffl^T, ^ y y a/a&i&^gai-rs 

17 y y *JS?Mmaj#ISlcT3tai*tt7c7 U y £ 
JllfiUfi^ffl^T, 7 y y -hT-*lk%!&tZ>Z> y y * 

17 y y £^-£tta5#fsicT»as*n7c7 y y a^- 

2 £/Wr, 7 y y £«IEfi£lf tHf £ 7 y y ftSlEa: 

17 y y ^ffiiEsstH^micTsai^nfc^ y y #«ie 

ft*«*fl»te» LTs 7 'J y £ J&tfoli lES-fr 5 7 y 
7j<^7a|P]*fct±Sil75[£ia5 1 ^-OftSfettltR^O 
<!:. 

7yy*JB«»Jlffl#«t, 

17 y y *JiSH^tt#afcT»ii*ftfc7 y y a 

jsaa»t*ffl^T» 7 y y a x - * *tttirr s 7 y y a 

17 y y a^-i ?»Hi#micTttttS^nfc7 y y*^- 

* *;wt» 7 y y aapit^w&^j^-r § 7 y y a« 

gsraamaftft** tmm^ny u-ummk*tc\ty 
-<-)\s Fmmkt&m&'z* m&oyy \s-u*Td,$y<< 

-/U K07 'J y ^JSjtifet, 31£©7 U-Z^Tc^-f 
-;U F©7 y y aJS>&£fc<h ©fefflMT^, 7 y y ate 

17 y y 3577 s — ?waj^etcTttffi?nfcji*©7 u- 

/xS/-cl±7-r-;U K4>7 y y a^-^iu 17 y y ate 



t, 7 y y *aiEM%»ai-r s 7 y y am iemH^is 

17 y y aiiMfiai#ISKTItaj3rft/c7 y y a*iIE 
3H£©7U-A*7ctt7-f-;l/P(7)B^i 
^K*rLT, 7yy*fli»*ISES-r*7yy*«iE#« 

t. *ji«r«7yy*aiBK«o 

[W5RI13] iCfB7yy*aiEMSai¥m*s 17U 

HJRflDWfilcjSUT, 7yy»MiE«*Ilfflr*s »3? 
ifl 1 *fcliW5R712 tclBig(D7 y y a*f IE£§g 0 

[ft3?ia4] mib7 y y aw^sfr etna^n^ 
7 y y t>mMt.<DmmcM?zm «*E«rr*7 y y a« 

17 y y 17 y y AKHHEIf ^S(cG« 

^nfc, jM£©7 y y *ii^©««iicMrsitfg«-#ss 

LTv 7yy*3BS^©W^fJ^f«s R&l(17!i£lll 
3f?Jl 3 <Dl^-rtL*Hcl3tgCD7 y y a If iE^Bo 

nzmmmiztiLT, 7 y y tim^miE^no 7 y 

y*«iE7a^TfeoT> 

y fcflMfrT 5Xf y T'i, 

mic mmm<Dw-m&s:m.&-?%*Tvy°t. 
&mmmm : Mm£, mmwy u-^mim^tdty 
\ £ m%i®.t*m^T. 7 y y *jaas»«*a-rs 

Xr77^ 

7 y yAf-?^SffiT57,T y yt. 

mta^ntcy y y ^t^-^^^t. 7 y y 

Sa3^n/c7 'J y *7 :; -^© ; 5•5^ 7U y ^JH^UlOfig 
»«3»a«SLT. 7yy^ffiiEfi^SttS-r§X^y7 p 

lii^y^yjcte^nT^sii^x-^icWLT, » 

ffi^nfc7yy*lfiE««7JPSLT, 7'JyMMi 
Snxfy 7 p i:, ^$t;7 'J y ^ffiiE7D^„ 

tl*B«Ml*iC» LTx 7 y vtll&ftCDMlEZfio 7 U 
yft!iIE73>rea5oT. 

7k^7j[Rl*7cttSil73lpl© 1 : 7'T>S*fc{i«^l'> 
SIC iS^fa^ro^iSJfl'&mtB-rSX^yyt. 

K«aMRt*ffltNT, 7 y y AJS»R«irtBr« 

7yy7j7 s -^«»dj-r«X7 i y7'ts 

»ffi7*-nfc7 y y *f-**fflUT, 7 y y *iife©w 

sai*nfc7 y y * <o ^ -s % 7 y y ajhsr®^ 
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&mmtemmk£. m.mm^<r>yu-um : >m.^rc\ty 
s. mzxD? u-A$ft»7^ -w, k©7 y y AjnaaBc 
-f -;u k©7 y y »«aa» t cDflaa»736*» 7 y y a 

Uj-rSA^ y 7<h, 

Hutitrnn: 7 y y * 7 s - * 7 y y -hwm.\z &m 

ffi*-T6LTiiHEJftU 7'Jy*«iEM^*Ui-rS7.x 
y7<b, 

3WS07^-;U KSfc«7-f-/U RDHfc^-SUO&L 

t, wa*nfe7yy*«iE««in»UT, 7Uy*« 

[HWBJI7] gfcttflN8B6 KIBK<Z>7 y y 

*«IE7J>S<DMS#liI^*iJ®-r 5fc#>©7 y y IE7 

[S8«3©l¥)8B&fBf!B] 
[000 1] 

wi*«aH* Lz'mznzwmmwiztt lt, 7 y y * 

m-ftOffiEZVio 7 y y # JiiE^efc<£l>'7 y y £*iiE 
7J;£, tstmzy y y a»iE7 , a$ r 7Zv£ia* L/cfeiiJf 

afeOTMTFtefcl/'T, X - Y T K U7^*S©EH*ji^ 

ML^eP55-<hJiJJL^gP^ £ j^ftT«8H*KU: <h ^ -5 
7 y y TtlSlf^Pfi <* £ t&ZZZ. 7 'J y *ffiIE^S7 

•J y *7ffiIE7J;£, Mtflc 7 y y tiffiEzfu y^ixzmm 

[0002] 

emmmt) * ^mt i/» o /-cs?* * ^ zit, -f y —7-t* 
mrzm-sizte. to&j&Bavmr 

t&zzz. cMosm^^-v-byy—mzm-ttiT 

CMOSSY/-v , -b^-(t ^hy^TvttlC 

TS-So ^^^CMOSKy-: ^4*7+7— &<!:© 
HWHMRFtt, X-Y7K U7jtttS©IIK*ii<§Sil^? 

[0 0 0 3] LfrL&#6u xawan»ja«T«-i8tt 



©— m^Trstm^mz^. z.v>m7z\t, v/vzzm 

fgLfcl 7U--kF*3lC, 7K¥73[pllJ:>tio/cBg^gl5»tS^ 

%^&ft£b\ &micBMznrc^Mmmmnz, 7 

y y»tf58SUt^. 

[0 0 0 4] E8ti\ X-Y7KUXM©i#lt 
JJ^T, 7 'J y *ll^*^*-TS/lS©SiB^|iiT- 
CCTIt -0y<fcLT> 5S3iE«;^«ife^5 0H 

z % gftKraxSMD ioohz, mmmj-oy u- 

LJBaStt#3 0 H z £ 0 C©l^s Mttt 

88fimi3 3. 3ms e ci:Sy, ^©SHjtSSB^F'gK 

&£zfn + 1 ^^ymowm&mfria-rtzizmmm? 
izAMTZftm mftttftm) it, *n?*imr*2> 0 z 

(DTc/sb, 1 7I/-L,©IWT\ TkW-JjfalZyG-ofcW 

%^mft£m^ft£b\ ^mzBrnzntcmmmmz 
mwatoiSMmmiztt Lzmm^mmtm^ 

mm &wm±<Dmvi&miz&giTzit)\ m.ym<»& 
mmmizMLzmmmjmmtmmmizt^z^r^m 

zmmj]mz&W)Lz, * s ic@S6^b Ltcmmtr^ 

[0005] <kd&oiz7 V ytimmz* zmm&tfg. 

U&l^ J: 5 lc> BMMH**aiE-r « 7 y y *ffiiE^a 

«A«WBiF 1 1 -25244 6#45«tC|BwS-n 
TU5o C©7yy*«IE^BTl±, X-YZKUX* 

t^T, 17^-;l/K7>OWIffS, 7'Jy^MB 

U =S«^tC7yy*ffijE^T5J;3lc^oTL^o 
#|JA«; *¥1 7T*t*> 7'JyASMB^-T' 

ss<tH^-r;!:<!:^7#S7cA!). #5-r>*K7yy» 

[0006] 09tt, »1 1 -2 5 2446#4i#S 

(cnat«nTt>«7 y y **KBK«©«ws«wi*^-r7 

□ y?i?$5o iI©7yy7tifflIE^Pt*, 7'Jy*«- 
#t>RS!#«^1 2 0^A^*tlS. A?DS?1 0 8€-«r 
LTt^o A73i«?1 0 8^6A**nfc«MWt*1 2 
Oti. «SlU^l/ttS?S1 0 1 £cfctfili{l3MS1 0 6 

it«^*ns„ wtiwi*Bi o 1 rti> mmm 

2 1*£jftU « l Jf^X-<yf1 0 2tctlj^-rs o 
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[0 0 0 7] flfctf, B«Mt-9©7-f-;PK«3S»««6 
0 H z > £dK*aUH»Bt# 5 0 H z <!:, 
M^cWt* 10 0Hz ©JBJB-pjSaj**y ig-To C©» 
7 -r -;U KMttK 6 0 H z ££tt*T0>*Xn)ll! i o 

0Hz<D^&ttft(*2 0Hz-?££fc& 

te*m& uhkmc* Tmm(oy-<-iu wommzm 

31Ml*?tilftYk, i (T) t)\ 3 



Vk(T)= E Yk,i (T)=V 0 {1 +Asin(2KT/3-l-ak)} 



k,i (t) » % ?y a» mmamtDima 

t LTx 

Yk, i (T) =Yo (1+As i n (2 7rT/3 + cr 
k) } 

ST So 

[0 0 0 8] Z<Dt&, «PU^I/»11#S1 0 1 It, 
^<>k±©H**£Tm»Lfc«fflU'</l/Vk (T) 

[0 0 0 9] 
[»1] 

•••(31) 



fgftU't/l/l 2 1 ?bMl +A s i n (2/TT/3 + a 
k) } «(C*fbLTfey» *©il!»*«WL/^I/1 2 1 

tif?7*2>o £33s ±IB5£ (1) ££l^T« Vo«»# 
*?ffi7D ORfMrei 2 0) 0>raft& (7'J-yMS 
£&IN&#) ©efflTSU, ntt1^-f>OWS&IBIga 

[ooio] 7u*yA-«jEm(cuu «JtesRfir% 

1 0 7 fl^Ktt 5*lT* y „ C©UBB»Rfl»£j8 
#IS 1 0 7 A***lfc«Mfc«-9 1 2 0 1 ~^ 

ttm0£4)fl»C(CJR LTl^fr&jtfflMBHRIl? 1 2 
2*£JSLT, WytfjlSWI 0 2it^yg^.SW1 0 
5fclc«feT* 0 « l Jfx7-f'yf 1 0 2T*tt, ffl^ 

jr«»i 2 2tc«!oTtt«iu /, «/n 2 1 ommzvivw 
xx s mwmmn^ i 2 2fc*oTWK*ftfciK*©tt 
fpu^HBti^mi o 3km«iu^/h 2 1 ^aj73-r 

5o 



[0 0 1 1] MfOU^;HB1S#IS1 0 3t*, 3{H<D->7 

h uv-x^ntCcfeoT^^nTfcyx mmmmm^iz 

mmLT, 1 7<-;UKI5flMH»P^H 2 3, 27< 
-71/ Kmottfl 1 2 4 33 Jctf 3 7 -/U Ktt(0f£ 
jfflU^/H 2 5tf*tCfi8#*n*J:?lC» httfE* 
fr5o ^LT, 7 -f — ;U KS-SJT frSiMs 37-f —/I/ K 
^(Dmmiy^)UVk (T-1) % Vk (T-2) , Vk 

(t-3) «e« LTs *n«i7y-y*y-r>int* 
ai O4tcai73-r«o 

[0012] 7 y y »y-r ytm^wt i o 4 1*. 

SIU^/M 2 3~1 2 5A s 67'Jy*fYV1 2 6£-f+ 
»LT7y>y*^tt{ti#©1 1 5fctti*rr*. 
[0 0 13] ±B3 7<-il/K»fl)«nU^H 2 3~ 
1 2 5CD¥^j<ilAVE k (T) It. ELMfSS&O&Mfr 

Ss 

[00 14] 

0&2] 



AVEk(T)= {Vk(T-1 )+Vk(T-2)+Vk{T-3)j/3=Vo ■ • • ( SC 2 ) 



£&y> 7-f-;UK##Tl;:fi!ce-r\ — ^<h^^ 0 [0 0 1 5] 

Ts ±IBiC (1) JJcfctfxfBiC (2) frS, [lit 3] 

{l+Asin(25tT/3+«k)| =Vk(T)/Vo =Vk(T)/AVEk(T) 



<SC3) 



^ten^o ^siu^uvk (t) «3:7^- 
;U K<DJ1»T<?353<7>T\ Vk (T) =Vk (T-3) # 
F k (T) =1/{1+Asin 
= AVE k (T) /M 

7Fk (T) » % jl^?ai^Yk,i (T) 

7 y y *^=&fflss-r sfc46©«»T* y , 7 y * 

ft<DM$H-U&2>. 1/ {1+As i n (2nT/3 + a 
k) } lcd:^T^**tlSo 

[0 0 16] 7'Jy*j«SM4ai#Sl 1 5li, 7-'Ji 

ggssssi i 7 t&mmftmikm&'i i 8ticj;oT« 
>©jaaato«» 1 4 o ^ttas lt? y y a»twi# 1 4 



lis ±IBxC (3) 3b^6s 7'Jy^VFk (T) 
(2nT/3 + a k) } 
k (T-3) 

So 

[0017] 7y-y*ia»«iaj#«i 1 5-c?«, **\ 

7-yx^«siH]Ki i 7icj;y > 7-r-;UK#^Ticj> 
ltSm{@<D7 y 7^W©?^ K107U v*)?* 
>Fk (T) (k= K 2, • • • , L) ICO^T. SI 
»7~ y x3Hft*frt\ 7'JyMV>12 6 <DJ93dK 

i»uo ^jfcttSo nautt f ic^-rsm^^ R f 

(T) fTScts R f (T) it. 
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[00 18] 

Rf(T)= SFk(T)e-J" 2 ' c, ( k - , )/i . . . < a 4) 

[0 0 19] flfctf. NTSC^SWMMRflWTt** * 

©TkTj^aaaRtf 15. 75kHz 5 0 

H z 0£3ttiat«m^T£^©j£XnJIIJ# 10 0Hz 

t^oTt^if^tcti. 157. s^-omc 

3Efcff$8£T*o C©«^s k (T) 

lix JBffltfl 5 7. 5^Y>"?fe^<DT\ L=1 58t 

7-yxaafrrsc£#T*3. fc&> Ltfyjvu? 
-r voflnaoffl»fST**»^Ki* % 7 y y *$*-<>© 
mmimft 1 4 0 ©jittrtiis*iRi±*-a:* uttfTts 
*>\ l #7 y v ti ?<< xommcommmx^^m^ic 

ti> 7 y y *y-f > 1 2 6 lcjRH»£»WTfrS 7 - y 
3„ Sfc, 1 A^57-l'VLfl57 U 7*^ 

•oic5t5fLT7-yx^5?Tofc*\ ^am/a^^y 
[0020] coj:5tcLT#6nfc7y y*y-rvfl) 

JKMMMM 4 0 ©5 "6s £ttl0IK9iRl 1 8fc<fc 
€0£-r3E£lc<fcoTv 7'J vAlUHni 4 1 5£ 

»140 (c»ft-r«&. ^ y y r 

1 (T) temVtZltlb. Wm& (f = 0) <h**;]6 
(f = 1) a>»«»r&. 7yy*i4ffi«#Qf (T) 

[002 1] 

Qf(T)=Rf(T) (f=0.l)l 
Qf(T}=0 (fS2) J 



£&3o fcfc, oT^yv 

[0 0 2 2] 7'Jy*^Vtifi1 1 6W\ 
4 1 tCJSi;ytiEat5ft*MLTW«py-1'V1 3 

u «yt*swi 0 6icai7j-r§o wiiiy-oGk 

(T) li, 

[0023] 
[R6] 

Gk(T)=l/LS 'OiOe^**- 1 ^ ■• • <5£ 6) 

j=0 

<h&3>o CCZHi, k = 1 , 2, • • mCD^-tl-ftl 



fcO^TBW'fV 1 3 0**»T«y*jlSW1 0 5 

[0 0 2 4] «jy»ASW1 0 5tt, A**nfc*wy 
f>1 3 0fr6, «»B»Rfl»1 2 2tcj:^TS»?*n 

fc«JsE©*flajy-r> i3i5, sifgi o 6itai7j-r 

*. 0 6 714, AttntcWMim 1 20i: 

wpy-fvi 3 1 fc**i;Ta73T* 0 

[0 0 2 5] C©cfc5lc, 7'J yftmft&li&m— £% 
tz^WfiMfc? 'J y tjffiJEZfi? Ztlc£-D Tx flHR 
«, M0SHIM?«O<t?!C, 17-f-/l/Krt7i 

f£?5ffl^fcft;><^[c33^Tt>> 7 y y *j*»*|»3S-r 

[0 0 2 6] 

[«l|ll#l!f»L*3£T*BB] LfrL&tfS, ±xEL 
fcfi6*©7 y y *»iKg«?(4, *H»W© <fe d IC7 y 

y timm&s. cr*^mwTT°mwi**imT 

HWWB^tcJt LT7 y y aSBEtffifcftSfc 

9KttaUHttft& 5 0 H z T"&3ifc$<!: 6 0 H z 

£§MBiin^#JI&3*!!tt(t:& 

KJSS UT, 7 'J y ftttiE8B©I&fE«fHfl?3£«tf £ 

So 

[0 0 2 7] £fc, ^^7->XT^0^lCct:9l, « 

*H7\s-lmxbl (*fctt7<-;uKJiaa» 

SJIfttffeV, 7yy*yW>5SiiSt-«fc46lc, 3 7 

«\ ttftXJtfl 00Hz?j£XLT£»7\ flHRX?a>7 
b-A»SS»fi« 14Hz ?**ii£lctt % 7 7 U-Afc 
ICIS UWPgeDlftttHI^ 6 & * / \°* - >&&£T * ©7, 
7 7U— ^©iBS©? 5 — *rtft8*£fc*o C©/i:4&, 

tmm*(D7 u-ixjsafl»*few:7-f-;u kjhxseicj: 

oTli. 7 y y *©«jE©/fca6tcKIBfl«^*** £ <ilc& 

So 

[0 0 2 8] C©J:335:St3l^^©SS5«? 
jfcTSfca&fcfctrftfcfc©?* y , flMIS £tf &9BEii 

Lfen^tcas lt, a»*?©7 \*-u 

MttftS fctt7-r -;b KM«k(c «fc sr. 7 'J y *»iE 
5iS3$lcff 5 c t -7 y y iEfiB£ <fct>7 
y y *ffiiE73>Sv Mtf tc-7 y y *ffiiE7P f^klkig.n 

[0029] 

[■w*»*r *fe»©#Ba *f§0^©>' y y *aiES 

LT. 7 y y JomftCDmrnZfio 7 y y *ffliE 
f§*I«f-^ <!: LTttttffcWfc* ^ y «»:. 7J<^7j 

ipj*fc«SE7jiPi© 1 ^-rvtt^ytttaR^-r v*k. 
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-ii mmct^m^Zs 7 y y »jaas»*jnar*7 

{±5*nfciii#«^cD^i£)fflt, R? y y Anaakiim^ 

T-zzmm-tzyvyUT—ztomttt.. R7yy 
fir— ztAm^micxtAtbititcy y * as*-**^ 
Ts ^ y •> *sMfe©wm*wffi-r * 7 y y * 

<t> R7 y y ^t 1 — $r«itU#«McT«iffl**ifc7 'J y » 

iEMsa#ia<t. R7 y y #*iiE*if m^isicTiiaj* 
ft/t^ y v fiffimmzm^z, mwm* =e y ic&^sti 

[0030] ±iB«^icj:n«; 7 y y 
9i7 y y fjm&anM&m?* ?**©■?» 
jJchhw©* o\z?v y fjmst&QE v&WBMFcmm 
ztLtcmmctt LTii> 7 y y timm^n t>nv& 3 tc 

tSCtms. 7yyjMU£#8HcJ:oT» 

gammftMic 7 y y as!*©**** wjer « c <t 
&zz%(dz, &ffi,nMffl%L&tfmtLfcm-giiz ! $>tti& 

«Ci:tf?S*, *6tc> Tk^lRlSfcliSil^lRl© 

raft&« x»«auH«»i»«aR?©7U-ixjsaaBt 

.Stott7*-;UKftftR£*ffl^T»ffl*ftfe7yy* 

aiaaftt^s 7 y y a 7 s -* «Abtu u ^©7 y y * 5 s 
- * # s 7 y y a ffimmzum-? #•?*«©?, 

'&X<D7 y y aftjEftft©* 3 lc, IIMtoiftmttfn U 

-^eitUj:l\ ftoT, ftftfty©? U-LJSft 
t»S/£tt7'f-;U KJHSBrtCfcS-fUU ffl&K7 y y a 
ftIE*?T3C£ffT?S*. 

[0031] y y y timmmmit. tmm* 

7 y y aj$7j©«IE£*T37 y y aUKEftftTfcoT* 
* 3 F*lRl*/i:ttSifi*lRl<D 1 ^-OStrfcttltft^f > 

sic, Hfltfl^tDT^i^iitt-rsm^F^ttiviii^s 
&9iraiua&ft& % mmm*v>7is-i±mimzrc 
\*7*-)\, m : ,mt*m^T, 7 y vtim%m*nm 

*a#BMcT*ffl*nfc7 y 7 

y y »7*-« 5f^»aj-r«7 y y sf-i ?ttm#m<t, et 
7 y y ^x ? -^ttaj#eicTttiiiT*-nfc7 y ya^— * 
zmi^T, 7 y y *miMo«jiR*wj&r*7 y y a«j£ 
£3ft*aus&ft£. «mmkf<07 u-^js&ft 

fc(*7-r-;u k©7 y y Ajsaasts sn£©7 u-Af 



fctt7* -/U K©7 y y aft«ftfc©ffi«MT*S* 7 

y y -hmm^nmr^7 y y atfcHM*aj#g:£, r 
7 y y *7^-^«ia#mfcTttaj**ifc3as07 u-a 

*fctt7 -r -;U K©7 y y*x— ? <h. R7 y y Steffi 

Msaj#@icTStH3-nfc7 y 9 2iihsb&*j§i < iTs 
7 y y **fiEa«-S{±s-r§7 y y a*giE»fiiij3Mg<b. 

17 y y *»IE»JWJ¥«tcTlia**lfe7 'J y affllE 

mzm^T. m&v>7 is-ix%rci*7*-)i K©nftfli 

^KftLT, 7yy*^7j^l^S-r§7yy*ffiiE#IS 
<h, ^mfiiU ; 5-©C<hlcd:y±IBg^jl^6*n«„ 
[0 0 3 2] ±IB^micd:titi\ 7 y y aWfc^fttcfc 
oT7 y yftSUk©*ft*f!l£r «£&#?««©?, 
*^H© cfc 3 7 y y a*J!$J#i£ Uftl^ftWTFT'ltft 
SftfcHftfctt LTli, 7 y y aiilEfcfTfr&l^ J: 3 lc 
fSCi:*^^. £/c, 7yy*W^#ISlcJ:oTs 

3£atm5K«aM»€ti:7 y y timm<ommm j^-rs c <t 

T^lt, X*«3TO3aRtJ«M5?©7U-^JBaa!t 
Sfcti7-f-;U Kjg;^<h^ffl^Tgtii5-n/c7 >J y * 
Ji;^ia<t^eig*©7 b-A^/cliy-r -;U K©7 U y 
^7^— Si^ttUJU ^07'JyAf-*L ilS©7U 
-U&tc^^-lV K©7 y y *JH3ft»t» 3^S©7b 
-L,^fcit7 -f K©7 y y *MU^<!:©ffifflM-eS 
7yy*ffitiM<!:^e7yy*ffliE^Sai-r^2: 
ttfT^Z>(DT\ ft5fc©7yy*7tiIE£!g©J:dlc. W 

7-f-/UK7J©7 ff -££#g£L&lA> S^oT. 
^©^ U-AMI^IK^/cl±7'f-;U K/S;&2SK<i:6-r 
ffljitCT'yy^tfiE^TdCt^T*^,, 
[0033] MSB7 'J y *«iESff {±S#©«x 1 7 U- 
^Sfctil 7-i--;l/K©iii#fl-^©t«T\ «IE#n^H 

^©iHStcjs;L:T> 7yy*ffiiEM^sai-r5iKfi)6<h-r 
[0034] ±iB^mic<fcn«; mm<Dnmizi&CT7 

y y t)ffiiE%:fi? Z «h*^*§©T\ 1 7 U-^$fcl* 
1 7-r-/UK©ili#«^©tl3{^ Bfl^^S^ii^T- 

&t>Tt>, ii^tc^yy^aiE^T-pii.t^T^^o 

[0 0 3 5] KjIB7 y y *spJffi#«^SHi**n*, 7 

y y £jjigiro#&Hcii8-r3«$B£iBirr 57 y y *«fB 

iBUfMS^SKWU l7U'yAWWi. R7'J 

y mtzm^mictmzntc. 5i*©7 y y A9Bk© 
nmmm? ?g^#^ lt> 7 y y ^^^©wis^w 

[0 0 3 6] ±E«WSKd;ntfs ilS©7 U-^^fcl* 
7-f-/UK©7yy*1ffS*#B§-r«C<!:tcJ;oT> ft 

7 u-z^s/ctiftT' < -;u F©Msrait7 y y t>mm&& 

y *^©ffiiE^fT3 ^S*^J^-r5fSlc, My 
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[0037] *&W<D7 U y **IE*»W\ Ji#^? 

*m^TW*wzim L-Tm^ri^mmm^zn lt. 
7 'j y tim^comm^n^ y y »*«B5aw •=> t> 

JMtft?fr6 Art* tlfcHftflW** BfliT 5 -* <b LT 

T. 7yy*«»R*«Ut*Xfy7t, »H**ifc 

ftfflt^Ts 7'J 7*SiOti^JSt57T'y7t, 
»U*nfc7 'J y * r-$©5^ 7 y y AMSSKOlS 

T, *U*ftfc7yy**|iE«*ifll»LT, 7'Jf** 

[0 0 3 8] ±ESSSR:J:h«» £3RISUa)ti£l3JlllL 

*^Mc«fcoT, MM&tlfcMUcSl^T* 7'J y#St 
[0 0 3 9] **U!©7 y y *«E*F26tts SME?* 
y y 2u8#<Z>JiIE*fT37 y y **KE*S£-?»oTs ?Jc 

mmwit. w&mwy i>-ixm%L®c&tc\ty*->v k 

Tx 7 l J7*f-??*tiJ'r5XT77^ Iffijnft 
7 y y * 5 s -* *ffl^T» 7 'J y ft9HR0>fifflR«¥J£r 
5Xfy7t, Jtadrnfe^yy*^-*©?^ 7'J 
y *JHa»©«»*aHE» LT* 7 y y *ffliE*^Sffi 
-TSXxyT*^ &MHifl&ft£. JWM5?©7U- 

Ajmks^tt7^ ->v mmmtzm^r. y y y a 
©7yy*i«t, yvvtiffiiEtf'ttftz. m&o 

y U-Z*£fdi7f -;U K<D7 y y*JB3Sa»i:©ffiS« 
T£3. 7Uy«4ffli^Sait57fy7^ »HS 

nfe7 y y a^-**. 7 y y *ffifflnic«fc yttti*** 
6LTisaaftu ^yy^ffluEs^tsaj-rsx^yy 

<t, I?i©7-f-;l' K£fcli7-r-;l/ KOjS&x— fclc 
fcfLTs Sai^nfc7'yy*liiEm«»P»LT. 7Uy 
*«»SiSt5Xr7 7"t, U 

[0040] ±E3&a k J; n«\ ^mauBM <t hmj l 



mn <£ o TBS jtMg-FTS C£=£B&<*C£ 
[oo4i] *MDBi»i{*(i* *mx»y y y a*i 
iE7?>£cD«is^iii^*ysp-rs7 y y timmyn^^ 

[0042] ±e*MMcj;nfcr. ^i^siii^L 

[0043] 

l^t> mmizm^TmwTZo 
[0044] mmmm i ) h i *#siEcD-*8sff$ 
«t***7 y y aaiEgwDW&tiEg^-f 7n y 7 m 

T&3o 

[0 0 4 5] C«7yy*j*IIE»W4* ATJiS^I^ 

T(C*5^T> CM0SS-f*-S>'-fe>-y-(Z><};5:&X- 

Lfcli^lCti, 7 y y **»*^fcH«Ml* S 
1 *\ A2J4S5? 1 ^6. A^JXJTtlS,, 
[0 0 4 6] A73^l?1 3b^A7J*tlfcili#ffl^S 1 
lis Huif y 9 ic#y£3r*u i 7 i y* 

-IV K»©H««^^ Bfl^T 5 — * <»: LTiH#^ ^ y 9 

[0047] is#¥^rti»aj#©2ii, Ajj^ntcmm 

Hi LT. 7 y y » 5 s -- ?ttlti#IS 3 fccfctM tcW LT. 

zn^tm&^iSiB s 2 ^aiTj-r So ctDia^j^iss 

-rSdi^RltgTSy. *fc, SE7a[R)tciil^ffl^O¥ 

mmzma? % z. t Ritrr~&3o 
[0048] $ re. 7 y y *s»sfe»aj#ia 5 it. 
nm® : ,mt. mmmwy is-L>m?m&rci*y * - 
ivmrnktzm^Ts y'j>yt>m : ,m*nitiTZo * 

LT. 7yy*JSI^»ai#l9:5{i, ^«9UB3SK^ 
5 0 H z TSSJi^©7 y y *ra>SifeS 3^7'J7Af 

0 H z 1^51^07 y y *Jl;Si!t S 4£*m-lti LT7 

y y * 7 s — ?ttai#® 4 icaiTrr s» 
[0049] 7yy*x-*f*i±j^m3ti, a^THrfi 
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m-m^rni xtr&tittwwmms 2 &w&7- u 

x^m-r5C<!:tcJ:^T. 7 y y*7JB&S*iti#l85fr 
6A^*tlfc7 U >y«JB2£StS 3©X^ HUMS 5 
i:, 7 'J y ftJlttft S 3 <0ififiW)JB3ft»©X^^ HbS 
S5' fi«fetfS5" <h£. ^-n^tllSajLT. 7yy* 

[0 0 5 0] Sfc^ 7Uy*l5 s -*Mlffl#«4W\ H« 

¥ «m*u#r 2 &e>xtr£*ircm&¥im s 2 zm®. 

S6t. ft JH&tt S 4 ©ififtflMiaHBM)*'** h 

;«S6' 6*tfs6" t=&> zn^nnmLT, 7V 

yft*IJ£#«6[ctHftT*. 

[00 5 1] 7'Jy*flII#S6tt, 7.^-7 HUBS 
5, S5' JJcfcO-S 5" *ffl^T7y*y»3i|Jfc©«lR* 
«J&r*fc«lCs 7^7h/HS6, S6' fc^fetfS 

7 y y film S8t lt7 y y ft«iE#« 1 0 tcw^r 

So 

[0 0 5 2] 7'J7 *3B*<j«** tW3£*nfc«^(C 
W\ XSnBMjMktf 5 0 H z £ £tf 6 0 H z 

sic, 7 y y Aiufcco wm^^ufr § ztick-^ tw 
n©3S(«3wsas»T»*/r**BEu *©«g**7 y 

y£1i$gS7<hLTXYy^SW7lcai7rr3o X-fv 
^sw7ii. 7 yyftflHls 7 icIEoTti) Vtt*.Stu 

7 y y timmftHi uti^s £«j£*ftfc£3M»«»« 

ICJSUTcX^ HI/SS 5, S5' J5,£T>'S5", £/c 
li^7h;HS6> S6' fe«fctfS6" fi\ 7'J-yfl 

«iE»iiai#£28Kaj73**i£o *fc> 7 t JvtimMift 

7 'J y ftflHR S 8 tf? y y ft *iIE#ft 1 0 lc Aft**!. 
ttiEtt&btlttLt. 
[005 3] 7yy*aiE«»ai#S8li, SW7fr6 

Aft^ttfcX^ h/l/SSSfeliS 6*ifii8tiSc7-yx 
SHftT*C£fcJ:oT* «iE«S9*IWJU 7'Jy* 
M IE#« 1 0 Ktfcftf So 

[0054] 37'J yft*KE#«1 Oli, 7yyft*jKE« 
»tfi#«8frSAft*ftfc7y v**KE«S9*» Htt 

^ y 9 icttttsnzvss ^ y y *ia»*«town7 5 

So 

[0 0 5 5] «Tlc, c©J;3Jc«WJ*tifc**JBB* 
©7 y y ftffluE^B^/ll^c? 'J y *fflIE73;Slc-Pt> 

[0 0 5 6] S*\ StepllCfc^T, 7'J-yM» 

9 tc^f -So 

[0 0 5 7] S t e p 2(c£(,vr, 4ft^f*(C<J:3 



■omic^ n*flres 1 a^EHis 2^mmu ste 

[0 0 5 8] zK^lRlttiii^i^^T^B^m 

x.yt-tsts y^scommm^ow-m^Syit. 

[0059] 
B&7] 

1 w_1 
S y =— SS x ,y 

[0 0 6 0] ^'OICO^T. a«Mi*©¥«WbW» 
yr^<!:> S t e p 4K331NT, 7 y y^fflsSSSffi^ 

fS5tcj;-pT, 3$Ht9Ufl%f)c&s itif©7b-A 

JHi&ftS fctt7-f-/l/ KJBsSa»t*ffl^T, 7 y y ftJ! 
ftft S 3 33*1? S 4 *Wilf *„ 
[006 1] B3W©XatWiy«*»Fs *§& 

*?©7u-^;SifeR. s^*?<*> 1 7 is-komm. 
wmgiH, ihtiwmommMmi&htTzt. ?yyft 

[0 0 6 2] 

ma] 

f=(2F/R) x (h/H) ... (3 8) 
f ictt LT* Jfi«i4>jg5j£Dt f ifetfctFf f |= f — 

is f h=f + 1 tncttf?**. 

[0 0 6 3] S t e p 5 tc*Jl^Tv 7 'J y ftx— 

^*4tti#©3lCj;oTs BfMi'^S 1 ©¥«DfiiS 2^-7 
y y *iS*SfeS 3fccfct> ,; ?-<Djfifil0Jl;J6ife©^lc^ 
LT, 7^-7 HUMS 5, S 5' Ji^tfSS" S7'J7 
^^-^ttLTSdU-r^chWes 7'Jy*7-*»liJ# 
IS4l«:J:^T, Iil§S 1 (DW-t%ms2%7*J>yt)® 
: ,m S 4 fe.fe^CififtOJBjSaRO^lC** LT, X 
^-7 HUMS 6, S6' 33cfctfS6" ^VvtJT-* 
<k LT»i±S-f So 

[0 0 6 4] 7j<^7JlRl(C2FtelfbLfi:iij#«^ 

m« mwxmcom?) s y *. i»7-yi«* (d 
ft) ?%z.t[z&v&T&mmLizmm-z>m£;. mm 

mf tc33ttSX^s-7 h/UMO*gPS_Re [f ] . 
&ms_\m [f ] fcdctf/t^-X^^ h;US_Pw 

[f ] It. =ttl?*U 

[0 0 6 5] 

[»9] 
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S_Re[f']=|g js y cos(-^ x fxy)| 
S Jm[f ]= 2 |s y sin (-^L x f 'x y ) | 
S_Pw[f']=(S_Re[f]) 2 +(SJm[f']) 2 



••• CSC9) 



[0 0 6 6] 7'Jy*^^SISLTl^J®^ 

y mi^m 6 7?i* > wmm^w-mB s yicMtz? y 

S_Pw[fi] x N < S_Pw[f] Mo S_Pw[f h ] x N < S_Pw[f] • ( iC 12 > 



5, /\°'7-7.^'7 HUS_Pw [f] , S_Pw 

[f i] 3dJ;^s_pw [f h ] ¥-<7<Dikmm*fjk 

[0 0 6 7] 
[Ifcl 0] 



[0068] t&mz&^T&ffi.wmmimtfs 

<7)<k^^^ 7yy27¥U5WS:6tCcfc^Ts 5 OH 
zlCfctt^X^ h/bmS 5, S 5' fccfctfS 5 " 

y y *^©#^^J^-r ^ tfttCs 6 0 H z (C 
fctt^T/'*'? HUMS 6, S6' 33d:t>'S6" £flll>T 
7 y y ^^co^lS^J^-r 3 C «k led: o T> £3K*ai 

[0 0 6 9] S t e p 6 Kfcl^T, 7 'J y ftlflE 

S»aj#®8tCj:-3T. 7y^*ia;^S3$/-c«S4 

-2k 



lcfclt^7y>y*x-^S5, S5' feitfSS", 3; 
TcltS6. S6' 33<tlFS6" =&jM^-TSJI<tlCj: 
( A 7'J >y*aiE«S9*SajU Step7Kfcl/' 

r> ^^-rxco^T^yy*itiEscDeai6^TLfc 

[0 0 7 0] :7yy£j&tt<!;fficD<£ffl<7);£m£iliitfl^ 
tc Jjpm-T 3 £ <h K <fc y HIE^t 5 c <t S©^ y 
tTaro^ y y ^IfiEMd S y l±, 7 y -ytimi&WL(DX^ 
<7h;US_Re [f] *J<fctfS_lm [f] «aW»[7 
-'JIM (iMD F T) LTs 

[007 1] 

[»1 1] 



dS y =-2 x-1 x j S_Re[f]cos (-^ x f x y) + s_Im[f]sin(-^ x f x y) 



[0072] ±^<< yiz-oi^T. yjyfjmiEmvmii 

t>m7T%£. S t e p 8 Kfcl^T, 7 V y *ffiiE#S 
1 OlCtoTs Mfc*^y 9tc^S*l^nT^SHi^- 
*lc*tL7\ StB*n/c7yy*ffliiE*S9^»nSLT 
7 y >y*fiB5J=£l^5&-rSo ^LT. S t e p 9tc*5l^ 

[0 0 7 3] C10J:3%7y>y^ffliE5QS^ /\-K* 

nT&mi^Tmmtzz £*>■?& zt>\ ^yyaitiBa 
m<D&M&ftm?ztctt><D7 y y ^aiET'p^zv&fe 

HLfc:IBIigitf*£fll^T, 3>tfzL-^-^fi|^/-c->X 

[0 0 7 4] ®3ti. ±IB7yy*aiE7'P^^IB 
ft L7cl3§i*®<*£ffl^T:7 y y ^ItiE^^d £ <t #7?* 

[0 0 7 5] ZLVZ'Xt'LkTI*. CD- ROM 2 0, 7 
U+S^I/tV X* ( F D) 2 1 #IC±1B7 y y ft*f IE 
7P^^IBft3-+lTl^o 3>t2-$-1 3«U 



CD-ROM K^-f7l 6lCd;-pTCD-ROM2 0lC 
IBft?tlfc7 y y *ffiiE7a ^7 A£S^SX3 fc\ 3:7c 
It, F D K^-f 7 1 7 KdC^T F D 2 1 (CfBft*tl/c7 
'J y *lliE7P-7^A«-Bs^ffi!oT, /\- KxVX7 1 

stC'Tvxh-yu-rscii^T^So £fc. p>t°3.- 

£-13ti> CD-ROM2 0JJcfct>'FD2 1 ^(OfBft 

S5lMi^-f>^-7i'f7 (I F) 2 2fr 
6, 7yy*^6^$t>Hl#«^^A?35-n§«k, #g 
tCj^UT, rtSP^^y 1 4lC7yy7jffiiE7P'7' : 5^ 

>t°ZL— $f-1 3tt, *-*-K, 77X1 9^lcJ;o 

TATDit^prtgt^nTsy, £fc> 7yy*«jE* 

[0 0 7 6] (HSHmfil2) EI4ti, HS(i^2C07y 
y * S lE^SOMSS^m^^-r 7 p '^HT«. 

[0 0 7 7] CCD^yy^ffilEggti, Hifc^-rsftw 
»m<07';y #*iIE££Btf> <fc 5 lcil#^ ^ y 9 &mf 
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K t (Dm T\ 7Vv1d mftlCim<D?tltf£. c z> ot\ 

cottfi**** lt7 u y ^suESfidiMi^as*. 
c:cDffi*iM*saj-r5/i:46^ *nffimm<D7 y y *a 

[0 0 7 8] A7JiirF 1 ^6»A73T3m/cili#«^S 1 

mmm^m 2 izmi^s n% tmz. 7 y y timm^m 1 

A y=H-nT < {I b n « H > nT% Sfcte 

coo8 2] 7yy*«iE«ia#a8tt, whom 

£B«(Cs SW7^6A73tr*lfcs j1SCD7U-A*/c 

s5SfcttS6*a*«ijt7-yxaaftrai6ic» flam 
»a#ai 1 fr6A7j**ifd£fflMs 1 1 itmmLTM 
mms9^mihu 7'j«y7jffiiE#isi otctU7j-T5o 

[0 0 8 3] 7'7 y#*iIE#IS1 0ti, 7yyftMlEB 

miasms frZAii-zntc. ia^o^b-AS/cii^-r 

K0B#tff#£ffl^TfftB3-*lfc7 U y TJlfiEsS 

[0 0 8 4]Mtf, yfxacDxSgCOgifildttLT. 
«IE^Oai7JSx,y' W\ 
[0085] 
DR1 3] 

Sx.y" = S x .y +dSy+ A y' • • • < 5 ) 
IC <fc O TfftU d t So 
[0 0 8 6] ^CDfte(D«fii6J5J:t>ffliE5QSBmco^T 

[0087] (hsbb^3) 05t*. mtmm3<o7*j 
[0088] z.(D7 t J>yjjmiEmwte, uKu^-russ 

Bm2(D7V'ytiffiiEglW.£mmiC. A7j4S?1^6A 

7j*ft*B«fl»s 1 # % mm¥®mMih&m23s&zf 

7 V y t)ffilE&m 1 0 (ctttMrtu * 6 UU 

[0089] 7 y y fcBRiC <fc**¥£fl©BB©«!|I 

©BjEfc!>fc<fc*fcak m±LfJ3:l\ ZKOtzUbs 171/ 
1 7<-/l/ K©B«©4»?, 1 #»P7-f 7* 
tci|l3*^BB£Wl/«*fcjtM&*ii£li:» HBSi/TOX* 

n^u^AWES^ b^bbkumw-s^ wm& 

[0 0 9 0] C©<fc3fcB«tfi!»;!fn*C£*l*«fc 



ote#86**is, 

[0079] fetBMmu^is: 1 1 it. &mmmm%m. 
t, mmm?<D7 i>-L,mmntitcte7 * -;u kb»r 

>®£<7> 7 U-ASfctt7-f-/U K©7 U y 

abbri:, is©7 u-z^s £1*7* k©7 u y 
*«aaRta>tt«jis i i*juau 7yya*iE«* 

[oo8o] 7 y y a mftcomm t # t = h • 

R/2 F7*5«^ 1 7 l/-A»<0ffifi<0ma y 

[008 1] 
[»1 2] 

t-a^tDgissi) ••• c« H) 

d&K, *BMfl2tt©7yya«jEBB7S*» 7'J7AS 
IEmfiaS3MB8Kc};oT\ 1 7 U-A£fcti 1 7f-/U 
KaBBB-g-ttf?* BmtffrfctlSBBaBKlcjSi; 

©1 Oteffia**. 
[0 0 9 1] y?rSa>x«ga>BBfctt-r3ft 

DYth^<fcoT. 
[0 0 9 2] 
U1 4] 



dS/=dSyX-g- (Sxy<DSth) 



(JSy — dSy 



(S*y£DSth) 



<SC 16) 



[0093] 7yv*«iE#«1 Ottv 7Uy»MuE« 

-iv ^<Dmmm^m^mtmntz7 y «y *«iems 

[0 0 9 4] y?T@OxSa©iii^lcMLT, 
«]E«©Hi?3Sx,y" ttx 
[0095] 
OKI 5] 

S 3 t,y"=Sx.y+dS y •■■ <S 17) 
[0 0 9 6] *©tt(0«l«feJ:WiiE«yittf^tf3^T 

[0 0 9 7] (HJSm^4) B6». mfflm4<D7*J 

[0 0 9 8] C07y*y*aiESIBli. nistt^-riiss 
Jgg8 3 07 y y *^Mlcj[jp^T> 7 y y *«$BIE1S^S 
1 2«ftL7VS. 

[0 0 9 9] 7U/-/*Sfctt*— 7^r-iUK(DBB 
ffl^^-ffl U^T 7 y y 7J BBO^B^WX L T. 7 y y * 
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[oi oo] 7Uy»3iafc(*» mm-j\s-u%Tc\*-7 
< -;u KtcatoTSfi-r*^ **«5J&«<z>7 y y * 

»IE»«?W\ 7 y y A1t$BIB1t#IS 1 2 lc <fc o Z\ « 
Ifc07 U-^Sfc7-r-;U K»c»-3T7 y y a3MW>W 

ic «t ?L ^ y y mmm^m i 2 tciatstifeiafi 

4>7 l Jy*>1MI*#IRLT« »7U-.k£fct*7-r-rt> 
KOJ8R3K7 'J y *3K^fe*«^(cffliE*ff 3<fc -5 
7yy*7lf|gS7fc<fctfS8££$L7\ SW7fe 

«fctf 7 y y £ffiIE#l8 1 0 ttftVtimtiT %o 
[0101] *©ffl©«rtfc«fct«lKE««aftff»COL>T 

*«*-*. 

[0 10 2] 

7 y y ^f'J^StCcfe 0T7 'J y ftJfiii©* as^JJtf 

s s: i #7* s©t\ S8^*5 j: c^esmniaaBDmb 

T^-Sc Sfcs ft#cD:7yy2j*gIE§l»DJ;dK. b/3p§ 

ommmtfm £jw-y-?m.misftz>7 u-^s/cii^ 

lc 7 y y tlffilE&fi? Z. 1 #T-#£o 
[0 10 3] £fcv 7yy*ffiiEfi»ai#Stc e feoT. 
■XoflUttcffi Cfc7 y y *«iEfi«»aj LT. 7 y y 
**KE**?3 £ t 1 7 b-Z*3:/ct± 1 7 

T t>, JltTJlt^ y y *ffluE£fj-5 £ 

[0 10 4] $fc, 7yy*1t$SIB1S#StC<fc^T, jS 
3M>7U-.kSfc«:7.C-/l> 'J y 7J©*f*S 
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(54) FLICKER CORRECTION DEVICEFUCKER CORRECTION METHODAND 
RECORDING MEDIUM WITH FLICKER CORRECTION PROGRAM RECORDED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flicker correction device which is 
adapted to the change of illumination to quickly perform flicker correction 
independently of the frame frequency of an imaging device. 
SOLUTION: An average value of a picture signal in the horizontal or vertical 
directionwhich is calculated in a picture average value calculation means 2and a 
flicker frequency calculated in a flicker frequency calculation means 5 by an AC 
supply power frequency and the frame frequency of an imaging device are used to 
extract flicker data by flicker data extraction means 3 and 4. The presence or the 
absence of a flicker phenomenon is discriminated in accordance with flicker data 
by a flicker discrimination means 6and correction is not performed when the 
absence of a flicker phenomenon is discriminated. A flicker correction extent 
calculated from flicker data by a flicker correction extent calculation means 8 is 
used to remove flicker components from picture data stored in a picture memory 9 
by a flicker correction means 10. 



CLAIMS 



[Claim(s)] 

[Claim 1]A flicker correction device which amends a flicker ingredient to a picture 
signal acquired by picturizing a photographic subject using an image 
sensorcomprising: 

An image memory which stores a picture signal for the one frame or 1 field as 
image data. 

A picture mean value calculating means which is horizontal or computes average 
value of a picture signal every [ every vertical line or ] two or more lines. 
AC power frequency. 

A flicker frequency calculating means which computes flicker frequency using 
frame frequency or field frequency of an image sensorA flicker data extracting 
means which extracts flicker data using average value of a picture signal computed 
in this picture mean value calculating meansand flicker frequency computed in this 
flicker frequency calculating meansA flicker judging means which judges existence 
of a flicker phenomenon using flicker data extracted in this flicker data extracting 
meansThe amount calculating means of flicker correction which computes the 
amount of flicker correction using flicker data extracted in this flicker data 
extracting meansA flicker correction means to remove a flicker ingredient to image 
data stored in this image memory using the amount of flicker correction computed 
in this amount calculating means of flicker correction. 

[Claim 2]A flicker correction device which amends a flicker ingredient to a picture 
signal acquired by picturizing a photographic subject using an image 
sensorcomprising: 

A picture mean value calculating means which is horizontal or computes average 
value of a picture signal every [ every vertical line or ] two or more lines. 
AC power frequency. 

A flicker frequency calculating means which computes flicker frequency using 
frame frequency or field frequency of an image sensor. 

A flicker data extracting means which extracts flicker data using average value of 
a picture signal computed in this picture mean value calculating meansand flicker 
frequency computed in this flicker frequency calculating meansA flicker judging 
means which judges existence of a flicker phenomenon using flicker data extracted 
in this flicker data extracting meansUsing AC power frequencyand frame frequency 
or field frequency of an image sensorthe past frame or flicker frequency of the 
fieldA flicker phase difference calculation means which is the present frame or 
phase contrast with flicker frequency of the field and which computes flicker 
phase contrastThe past frame or flicker data of the field extracted in this flicker 
data extracting meansThe amount calculating means of flicker correction which 
computes the amount of flicker correction using flicker phase contrast computed 
in this flicker phase difference calculation meansA flicker correction means to 
remove a flicker ingredient to the present frame or a picture signal of the field 
using the amount of flicker correction computed in this amount calculating means 
of flicker correction. 



[Claim 3]The flicker correction device according to claim 1 or 2 with which said 
amount calculating means of flicker correction computes the amount of flicker 
correction in a picture signal of one frame or the 1 field according to luminosity of 
a pixel amended. 

[Claim 4]Have further a flicker information storage means which memorizes 
information about existence of a flicker phenomenon outputted from said flicker 
judging meansand this flicker judging meansThe flicker correction device according 
to any one of claims 1 to 3 which judges existence of a flicker phenomenon with 
reference to information about existence of the past flicker phenomenon 
memorized by this flicker information storage means. 

[Claim 5]A flicker correction method which amends a flicker ingredient to a picture 
signal acquired by picturizing a photographic subject using an image 
sensorcomprising: 

A step which stores in an image memory a picture signal inputted from an image 
sensor as image data. 

A step which is horizontal or computes average value of a picture signal every 
[ every vertical line or ] two or more lines. 
AC power frequency. 

A step which computes flicker frequency using frame frequency or field frequency 
of an image sensorA step which computes flicker data by changing average value 
of a computed picture signal into a frequency componentA step which judges 
existence of a flicker phenomenon using computed flicker dataA step which 
transforms an ingredient of flicker frequency inversely among computed flicker 
dataadds the computed amount of flicker correction to a step which computes the 
amount of flicker correctionand image data stored in this image memoryand 
removes a flicker ingredient. 

[Claim 6]A flicker correction method which amends a flicker ingredient to a picture 
signal acquired by picturizing a photographic subject using an image 
sensorcomprising: 

A step which is horizontal or computes average value of a picture signal every 
[ every vertical line or ] two or more lines. 
AC power frequency. 

A step which computes flicker frequency using frame frequency or field frequency 
of an image sensor. 

A step which computes flicker data by changing average value of a computed 
picture signal into a frequency componentA step which judges existence of a 
flicker phenomenon using computed flicker dataAn ingredient of flicker frequency 
is transformed inversely among computed flicker dataThe past frame or flicker 
frequency of the field by which flicker data is computed using a step which 
computes the amount of flicker correctionAC power frequencyand frame 
frequency or field frequency of an image sensorA step which computes flicker 
phase contrast to which flicker correction is carried outand which is the present 



frame or phase contrast with flicker frequency of the fieldA step which shifts a 
phase according to flicker phase contrasttransforms computed flicker data 
inverselyand computes the amount of flicker correctionand a step which adds the 
computed amount of flicker correction to image data of the present field or the 
fieldand removes a flicker ingredient. 

[Claim 7]A recording medium with which a flicker correction program for 
controlling procedure of a flicker correction method according to claim 5 or 6 is 
recorded. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the flicker correction device and 
the flicker correction method of amending a flicker ingredientand the recording 
medium which recorded the flicker correction program to the picture signal 
acquired by picturizing a photographic subject using an image sensor. When a 
photographic subject is picturized using the solid state image pickup device of a 
X-Y address scanning-type under the fluorescent lamp lighting which blinks 
especially synchronizing with an AC-power-supply cyclelt is related with the 
flicker correction device flicker correction method which a horizontally deep- 
colored portion and a light portion appearand can prevent the flicker phenomenon 
in which it is visible in the shape of a striped patternand the recording medium 
which recorded the flicker correction program. 
[0002] 

[Description of the Prior Art]In electronic camerassuch as a video cameraan 
electronic "still" cameraand a camera for TV phonesthe CCD type image sensor is 
used as an image sensor. Howeverwhen it constitutes an electronic camera 
system using a CCD type image sensorsince part mark increaseit is not easy 
[ power consumption is largeand ] to constitute a portable small electronic camera 
system. For this reasonthere is little power consumption and the CMOS type 
image sensor which can carry an image sensor and a peripheral circuit in one chip 
attracts attention. When a pixel is arranged at matrix formincident light is changed 
into an electrical signal and a CMOS type image sensor reads it with an image 
sensorit is a solid state image pickup device which reads the electric charge 
(picture signal) which specified the X-Y address and was accumulated in the pixel. 
Solid state image pickup devicessuch as such a CMOS type image sensorare 
called the solid state image pickup device of the X-Y address scanning-type. 
[0003]Howeverthe common fluorescent lamp turned on by AC power supplyln 
order to repeat blink synchronizing with an AC-power-supply cyclewhen a 
photographic subject is photoed under fluorescent lamp lighting with the camera 
using a solid state image pickup device of the X-Y address scanning-type like a 



CMOS type image sensorcharge storage time changes with positions of a pixel. As 
a resulta bright portion and a dark portion occur in the picturized pictureand the 
problem that image quality deteriorates arises. Drawing 7 is a mimetic diagram 
showing an example of such image quality deterioration. In this drawing 7t he dark 
portion which met horizontally in one frame which photoed the appleand the bright 
portion appeared in the shape of [ which was formed by turns ] a striped 
patternand the flicker has occurred. 

[0004]In the solid state image pickup device of a X-Y address scanning- 
type drawing_8Js an explanatory view of the principle which a flicker phenomenon 
generates. Herein the blinking period of 50 Hz and a fluorescent lampthe frame 
frequency of 100 Hz and an image sensor considers [ AC power frequency ] a 30- 
Hz case as an example. In this casea vertical scanning period serves as 
33.3msecand all the pixels are read from a top to lower within that vertical 
scanning period. Since a fluorescent lamp blinks during the vertical scanning period 
synchronizing with an AC-power-supply cyclethe light volume (fluorescent lamp 
light volume) which enters into an image sensor when reading the pixel of the n- 
1st line in drawing 8t he pixel of eye n lineand the pixel of the n+1st line 
differsrespectively. For this reasonthe image quality of the picture which the bright 
portion which met horizontallyand the dark portion appeared in the shape of 
[ which was formed by turns ] a striped pattern in the picture of one frameand was 
observed and picturized deteriorates. To the blinking period of a fluorescent 
lampwhen a vertical scanning period is an integral multiplethe striped pattern (disk) 
of such horizontal light and darkness occurs at the same place on a screenbut. 
When the vertical scanning period is not an integral multiple to the blinking period 
of a fluorescent lampthe striped pattern of such horizontal light and darkness 
moves perpendicularly on a screenand it becomes the picture in which image 
quality deteriorated further. 

[0005]The flicker correction device which amends a video signal is indicated by 
JP1 1-252446Afor example so that the striped pattern by such a flicker 
phenomenon may not arise. In this flicker correction devicein the MOS type pickup 
device which specifies a X-Y address and reads an electric charge from a pixelthe 
video signal for the 1 field is divided into m fields which can be regarded as a 
flicker ingredient being almost the sameand flicker correction is performed for 
every field. For examplein level 1 linesince it can consider that a flicker ingredient 
is almost the sameit asks for the intensity of a flicker ingredient for every lineand 
flicker correction is performed for every line. 

[0006] Drawing 9 is a block diagram showing the outline composition of the flicker 
correction device currently indicated by JP1 1-252446A. This flicker correction 
device has the input terminal 108 into which the video signal 120 containing a 
flicker is inputted. The video signal 120 inputted from the input terminal 108 is 
supplied to the total level calculating means 101 and the multiplication means 106. 
In the total level calculating means 101 it integrates with the video signal 120 for 
every fieldeach total level 121 is generatedand it outputs to the changeover switch 
102. 



[0007] For exampleconsidering the case where the field frequency of a picture 
signal is 60 Hzand AC power frequency is 50 Hza fluorescent lamp repeats blink 
with the cycle of 100 Hz. In this casesince the field frequency of 60 Hz and the 
greatest common denominator with a blinking period of 100 Hz of a fluorescent 
lamp are 20 Hzthe pattern which consists of a striped pattern of the same light 
and darkness every 3 field generates them. When luminosity Y 0 picturizes here the 
photographic subject which is uniform and is standing it stilllmage sensor output Y k 

corresponding to the pixel of the i-th horizontal direction in the line of the k-th perpendicular direction in the Tth field and i ("I") if it 

changes in the line number direction with the cycle of the 3 fields at sine wave 
shapeand the pixel on the line k is not based on the position i but it approximates 
that it is in phase — Y k and , (T) — as size [ of a flicker ] Aand the phase alpha of a 
vertical position — Y kandi (T) **Y 0 {1+Asin (2piT/3+alphak)} 
It can express. 

[0008]The total level Vk (T) with which the total level calculating means 101 
integrated with all the pixels on the line k at this time[0009] 
[Equation 1] 



It computes "Be alike/' That isthe total level 121 is changing with the influences 
of a flicker {1+Asin (2piT/3+alphak)} twiceand the ingredient of a flicker can be 
offset by carrying out the multiplication of the reciprocal to the total level 121. In 
the above-mentioned formula (1)V 0 is total of the dc component (ingredient which 
does not contain a flicker) of an image sensor output (video signal 120)and n is 
one line in valid pixel number. 

[0010]The area selection signal creating means 107 is formed in the flicker 
compensator. 

This area selection signal creating means 107 generates the area selection signal 
122 which shows whether the inputted video signal 120 belongs to the field of the 
field 1 - the field m throatchanges it to change SW102and is supplied to SW105. 
In the changeover switch 102connection of the total level 121 is changed 
according to the area selection signal 122and the total level 121 is outputted to 
the total level storing means 103 of the field selected with the area selection 
signal 122. 

[001 1]The total level storing means 103 is constituted by three shift registers etc. 
Synchronizing with a Vertical Synchronizing signala shift action is performed so 
that the total level 123 in front of 1 fieldthe total level 124 in front of 2 fieldsand 
the total level 1 25 in front of 3 fields may always be held. 
And the total level Vk (T-1) for the past 3 fieldVk (T-2)and Vk (T-3) are 
memorized from field number Tand it outputs to the flicker gain calculating means 
1 04respectively. 

[0012]The flicker gain calculating means 104 is constituted by the average adder 
circuit and the dividing circuit. 

The flicker gain 126 is calculated from two or more total levels 123-125and it 
outputs to the flicker component extraction means 1 15. 



[0013]The average value AVEk of the total levels 123-125 for the 3 above- 
mentioned field (T) is from the character of trigonometric functions[0014] 
[Equation 2] 



It does not depend on next door and field number Tbut becomes fixed. 
Thereforefrom the above-mentioned formula (1) and the above-mentioned formula 
(2)[0015] 
[Equation 3] 

**********. Heresince the total level Vk (T) is a cycle of the 3 fieldsVk(T) =Vk 
(T-3) is materialized. Thereforeat the flicker gain calculating means 104it is the 
above-mentioned formula (3) to the flicker gain Fk (T) Fk(T) =1/{1+Asin 
(2piT/3+alphak)} 
=AVEk(T)/Vk(T-3) 

It is computable in be alike. Herethe flicker gain Fk (T) is a coefficient for 
offsetting the flicker ingredient contained in image sensor output Y kandj (T). 
1/{1+Asin (2piT/3+alphak)} which is a reciprocal of a flicker ingredient defines. 

[0016]The flicker component extraction means 1 15 is constituted by the Fourier 
conversion circuit 117 and the broader-based ingredient eliminating circuit 118. 
The frequency component 140 of the flicker gain 126 to a flicker gain is 
extractedthe flicker extraction signal 141 is generatedand it outputs to the flicker 
gain creating means 1 1 6. 

[0017]In the flicker component extraction means 1 15first by the Fourier 
conversion circuit 1 17. Among m flicker gains in field number Tabout the L flicker 
gains Fk (T)and (k= 12...L)discrete Fourier transform is performed and it asks for 
the frequency component 140 of the flicker gain 126. When the ingredient 
corresponding to the frequency f is set to Rf (T)Rf (T) is[001 8] 
[Equation 4] 

It becomes. 

[0019]For examplesince the horizontal scan frequency is [ the video signal of 
IMTSC system ] 15.75 kHzwhen the blinking period of the fluorescent lamp is 100 
Hz using 50-Hz AC power supply. The flicker phenomenon in which a bright 
portion and a dark portion are repeated in the shape of a striped pattern occurs 
every 157.5 lines. In this casesince the cycle is 157.5 linesthe flicker gain Fk (T) 
can carry out the Fourier transform of the flicker gain 126 for about 1 cycle by 
being referred to as L= 158. When L is an integral multiple of the cycle of a flicker 
gaincan raise the calculation accuracy of the frequency component 140 of a flicker 



gainbut. When L is not an integral multiple of the cycle of a flicker gainafter 
multiplying the flicker gain 126 by a window functionaccuracy can be raised by 
carrying out the Fourier transform. Other lines can also be used although the 
Fourier transform was performed to the flicker gain of the line 1 to the line L here. 
[0020]Thusthe flicker extraction signal 141 is generated by leaving only the 
frequency component of a flicker ingredient and setting except [ its ] to 0 by the 
broader-based ingredient eliminating circuit 118among the frequency components 
140 of the obtained flicker gain. For exampleif the flicker gain for one cycle is 
changed into the frequency component 140in order to concentrate a flicker 
ingredient on R1 (T) showing a fundamental wavewhen it leaves only a part (f= 0) 
flowed in one direction and a fundamental wave (f= Dthe flicker extraction signal 
Qf (T) is[0021] 
[Equation 5] 

It becomes. When it is not easy to approximate a flicker ingredient only by a 
fundamental waveit may be made to leave even the secondary harmonic content 
[ 3rd ]. 

[0022]The flicker gain creating means 1 16 has the inverse FOURIER transform 
circuit 1 1 9. 

The sine wave according to the flicker extraction signal 141 is superimposedthe 
control gain 130 is generatedand it outputs to change SW106. 
Control gain Gk (T)[0023] 
[Equation 6] 

It becomes. Herein quest of the control gain 130it changes about each of k= 
12...mand outputs to SW105. 

[0024]Change SW105 outputs the control gain 131 of the field selected with the 
area selection signal 122 to the multiplication means 106 from the inputted control 
gain 130. In the multiplication means 106the video signal 120 and the control gain 
131 which were inputted are multiplied by them and outputted. 
[0025]Thusby [ which can consider that a flicker ingredient is almost the same ] 
performing flicker correction for every fieldLike an image pick-up tube and an 
MOS type pickup devicea flicker ingredient is removable also in the camera using 
the image sensor that a flicker ingredient changes to sine wave shape 
perpendicularly in 1 field. 
[0026] 

[Problem(s) to be Solved by the Invention] Howeverin the conventional flicker 
correction device mentioned abovesince flicker correction is performed to a video 
signal even if it is a case where a photographic subject is picturized under the 
lighting which a flicker phenomenon does not produce like sunlighta picture has a 
problem that an adverse effect arises. Since the area whose AC power frequency 
is 50 Hzand the area which is 60 Hz existto move to the area where AC power 



frequency differsit is necessary to change the constant for amending. Thereforea 
user needs to control operation of a flicker correction device according to lighting 
and AC power frequency. 

[0027]In order to compute a flicker gain using various frame frequency (or field 
frequency )the data of three or more frames ago may be needed by the conditions 
of a camera system. For examplethe fluorescent lamp is blinking at 100 Hzand 
since it is generated by the pattern which consists of a striped pattern of the 
same light and darkness every seven frames when the frame frequency of an 
image sensor is 14 Hzthe data of the past for seven frames is needed. For this 
reasonwith some frame frequency or field frequency of an image sensortime will be 
taken for amendment of a flicker. 

[0028]This invention is made in order to solve the technical problem of such 
conventional technologyand it is a thing. 

The purpose is adapted when AC power frequency changesand it is not based on 
the frame frequency or field frequency of an image sensorlt is providing the flicker 
correction device and the flicker correction method of performing flicker 
correction promptlyand the recording medium which recorded the flicker 
correction program. 

[0029] 

[Means for Solving the Problem]As opposed to a picture signal acquired by a 
flicker correction device of this invention picturizing a photographic subject using 
an image sensorAn image memory which is a flicker correction device which 
amends a flicker ingredientand stores a picture signal for the one frame or 1 field 
as image dataA picture mean value calculating means which is horizontal or 
computes average value of a picture signal every [ every vertical line or ] two or 
more linesA flicker frequency calculating means which computes flicker frequency 
using AC power frequencyand frame frequency or field frequency of an image 
sensorA flicker data extracting means which extracts flicker data using average 
value of a picture signal computed in this picture mean value calculating meansand 
flicker frequency computed in this flicker frequency calculating meansA flicker 
judging means which judges existence of a flicker phenomenon using flicker data 
extracted in this flicker data extracting meansThe amount calculating means of 
flicker correction which computes the amount of flicker correction using flicker 
data extracted in this flicker data extracting meansA flicker correction means to 
remove a flicker ingredient is provided to image data stored in this image memory 
using the amount of flicker correction computed in this amount calculating means 
of flicker correctionThe above-mentioned purpose is attained by that. 
[0030]Since existence of a flicker phenomenon can be judged by a flicker judging 
means according to the above-mentioned compositionit can avoid performing 
flicker correction to a picture picturized under lighting which a flicker phenomenon 
does not produce like sunlight. By a flicker judging meanssince existence of a 
flicker phenomenon can be judged for every AC power frequencyalso when AC 
power frequency changesit can respond. Average value of a picture signal which 



was horizontal or was computed every [ every vertical line or ] two or more 
linesSince flicker data can be extracted from flicker frequency computed using AC 
power frequencyframe frequency of an image sensoror field frequency and the 
amount of flicker correction can be computed from the flicker dataLike the 
conventional flicker correction devicea striped pattern of light and darkness does 
not need data for a frame displayed by the same patternor the field. 
Thereforeflicker correction can be performed promptlywithout being based on 
frame frequency or field frequency of an image sensor. 

[0031 ]As opposed to a picture signal acquired by picturizing a photographic 
subject using a flicker correction device of this inventionand an image sensorA 
picture mean value calculating means which is a flicker correction device which 
amends a flicker ingredientis horizontal or computes average value of a picture 
signal every [ every vertical line or ] two or more linesA flicker frequency 
calculating means which computes flicker frequency using AC power frequencyand 
frame frequency or field frequency of an image sensorA flicker data extracting 
means which extracts flicker data using average value of a picture signal computed 
in this picture mean value calculating meansand flicker frequency computed in this 
flicker frequency calculating meansA flicker judging means which judges existence 
of a flicker phenomenon using flicker data extracted in this flicker data extracting 
meansUsing AC power frequencyand frame frequency or field frequency of an 
image sensorthe past frame or flicker frequency of the fieldA flicker phase 
difference calculation means which is the present frame or phase contrast with 
flicker frequency of the field and which computes flicker phase contrastand the 
past frame or flicker data of the field extracted in this flicker data extracting 
meansThe amount calculating means of flicker correction which computes the 
amount of flicker correction using flicker phase contrast computed in this flicker 
phase difference calculation meansA flicker correction means to remove a flicker 
ingredient is provided to the present frame or a picture signal of the field using the 
amount of flicker correction computed in this amount calculating means of flicker 
correctionand the above-mentioned purpose is attained by that. 
[0032]Since existence of a flicker phenomenon can be judged by a flicker judging 
means according to the above-mentioned compositionit can avoid performing 
flicker correction to a picture picturized under lighting which a flicker phenomenon 
does not produce like sunlight. By a flicker judging meanssince existence of a 
flicker phenomenon can be judged for every AC power frequencyalso when AC 
power frequency changesit can respond. Average value of a picture signal which 
was horizontal or was computed every [ every vertical line or ] two or more 
linesExtract the past frame or flicker data of the field from flicker frequency 
computed using AC power frequencyframe frequency of an image sensoror field 
frequencyand The flicker dataSince the amount of flicker correction is computable 
from flicker phase contrast which is the phase contrast of the past frame or 
flicker frequency of the fieldand the present frame or flicker frequency of the 
fieldLike the conventional flicker correction devicea striped pattern of light and 
darkness does not need data for a frame displayed by the same patternor the field. 



Thereforeflicker correction can be performed promptlywithout being based on 
frame frequency or field frequency of an image sensor. 

[0033]Said amount calculating means of flicker correction can be considered as 
composition which computes the amount of flicker correction in a picture signal of 
one frame or the 1 field according to luminosity of a pixel amended. 
[0034]Since flicker correction can be performed according to luminosity of a pixel 
according to the above-mentioned compositioneven if it is a case where a dark 
field is in a picture signal of one frame or the 1 fieldflicker correction can be 
performed appropriately. 

[0035]Have further a flicker information storage means which memorizes 
information about existence of a flicker phenomenon outputted from said flicker 
judging meansand this flicker judging meansWith reference to information about 
existence of the past flicker phenomenon memorized by this flicker information 
storage meansit can have composition which judges existence of a flicker 
phenomenon. 

[0036]Since according to the above-mentioned composition it can amend when a 
period of several frames or the number field has a flicker phenomenon by referring 
to the past frame or flicker information on the fieldAn error can be lessened when 
judging whether a flicker phenomenon is amended. 

[0037]As opposed to a picture signal acquired by picturizing a photographic 
subject using a flicker correction method of this inventionand an image sensorA 
step which stores in an image memory a picture signal which is the flicker 
correction method which amends a flicker ingredientand was inputted from an 
image sensor as image dataA step which is horizontal or computes average value 
of a picture signal every [ every vertical line or ] two or more linesA step which 
computes flicker frequency using AC power frequencyand frame frequency or field 
frequency of an image sensorA step which computes flicker data by changing 
average value of a computed picture signal into a frequency componentA step 
which judges existence of a flicker phenomenon using computed flicker dataAn 
ingredient of flicker frequency is transformed inversely among computed flicker 
dataThe above-mentioned purpose is attained by that including a step which 
computes the amount of flicker correctionand a step which adds the computed 
amount of flicker correction to image data stored in this image memoryand 
removes a flicker ingredient. 

[0038]According to the described methodin fluorescent lamp lighting Shimo etc. 
which blink synchronizing with an AC-power-supply cyclea flicker phenomenon 
can prevent image quality from deteriorating in a picture picturized by electronic 
"still" camera using a solid state image pickup device of a X-Y address scanning- 
typea PC cameraetc. 

[0039]As opposed to a picture signal acquired by a flicker correction method of 
this invention picturizing a photographic subject using an image sensorA step 
which is the flicker correction method which amends a flicker ingredientis 
horizontal or computes average value of a picture signal every [ every vertical line 
or ] two or more linesA step which computes flicker frequency using AC power 



frequencyand frame frequency or field frequency of an image sensorA step which 
computes flicker data by changing average value of a computed picture signal into 
a frequency componentA step which judges existence of a flicker phenomenon 
using computed flicker dataAn ingredient of flicker frequency is transformed 
inversely among computed flicker dataThe past frame or flicker frequency of the 
field by which flicker data is computed using a step which computes the amount of 
flicker correctionAC power frequencyand frame frequency or field frequency of an 
image sensorA step which computes flicker phase contrast to which flicker 
correction is carried outand which is the present frame or phase contrast with 
flicker frequency of the fieldand a step which shifts a phase according to flicker 
phase contrasttransforms computed flicker data inverselyand computes the 
amount of flicker correctionThe computed amount of flicker correction is added to 
image data of the present field or the fieldand the above-mentioned purpose is 
attained by that including a step which removes a flicker ingredient. 
[0040]According to the described methodin fluorescent lamp lighting Shimo etc. 
which blink synchronizing with an AC-power-supply cyclea flicker phenomenon 
can prevent image quality from deteriorating in a picture picturized by electronic 
"still" camera using a solid state image pickup device of a X-Y address scanning- 
typea PC cameraetc. 

[0041] A flicker correction program by which a recording medium of this invention 
controls procedure of a flicker correction method of this invention is recordedand 
the above-mentioned purpose is attained by that. 

[0042]In fluorescent lamp lighting Shimo etc. which blink synchronizing with an 
AC-power-supply cycle according to the above-mentioned compositionln a 
picture picturized by electronic "still" camera using a solid state image pickup 
device of a X-Y address scanning-typea PC cameraetc.software can prevent 
image quality from deteriorating by a flicker phenomenonwithout using special 
hardware. 
[0043] 

[Embodiment of the Invention]Belowan embodiment of the invention is described 
based on a drawing. 

[0044](Embodiment 1) Drawing 1 is a block diagram showing the outline 
composition of the flicker correction device which is one embodiment of this 
invention. 

[0045]This flicker correction device has the input terminal land the picture signal 
S1 is inputted from the input terminal 1. In the bottom of the fluorescent lamp 
lighting which the picture signal S1 is acquired by picturizing a photographic 
subject with the camera using image sensorssuch as an electronic camera and a 
scannerfor exampleblinks synchronizing with an AC-power-supply cycleWhen a 
photographic subject is picturized with the camera using a solid state image pickup 
device of the X-Y address scanning-type like a CMOS type image sensorthe 
picture signal S1 containing a flicker ingredient is inputted from the input terminal 
1. 

[0046]The picture signal S1 inputted from the input terminal 1 is supplied to the 



image memory 9and the picture signal for the one frame or 1 field is stored in the 
image memory 9 as image data. The picture signal S1 is supplied also to the 
picture mean value calculating means 2. 

[0047]From the inputted picture signal S1the picture mean value calculating 
means 2 computes the average value of a picture signal for every horizontal 
lineand outputs the picture average value S2 to the flicker data extracting means 
3 and Respectively. It is also possible to compute the average value of a picture 
signal every two or more lines in this picture mean value calculating means 2and it 
is also possible to compute the average value of a picture signal perpendicularly. 
[0048]The flicker frequency calculating means 5 computes flicker frequency using 
AC power frequencyand the frame frequency or field frequency of an image sensor. 
And the flicker frequency calculating means 5 outputs the flicker frequency S3 in 
case AC power frequency is 50 Hz to the flicker data extracting means 3and 
computes flicker frequency S4 in case AC power frequency is 60 Hzand outputs it 
to the flicker data extracting means 4. 

[0049]The flicker data extracting means 3 by carrying out discrete Fourier 
transform of the picture average value S2 inputted from the picture mean value 
calculating means 2flicker frequency — a calculating means — five — from — 
inputting — having had — flicker frequency — S — three — a spectrum — 
quantity — S — five — flicker frequency — S — three — the neighborhood — 
frequency — a spectrum — quantity — S — five — ' — and — S — five — " — 
respectively — computing — a flicker — a judging means — six — outputting . 
[0050]When the flicker data extracting means 4 carries out discrete Fourier 
transform of the picture average value S2 inputted from the picture mean value 
calculating means 2flicker frequency — a calculating means — five — from — 
inputting — having had — flicker frequency — S4 — a spectrum — quantity — S 

— six — flicker frequency — S4 — the neighborhood — frequency — a spectrum 

— quantity — S — six — ' — and — S — six — " — respectively — computing 

— a flicker — a judging means — six — outputting . 

[0051]The flicker judging means 6 judges the existence of a flicker phenomenon 
using the amount S5 of spectraS5'and S5"and judges the existence of a flicker 
phenomenon using the amount S6 of spectraS6'and S6"and outputs it to the 
flicker correction means 10 by making a decision result into the flicker information 
S8. 

[0052]When judged with there being a flicker phenomenonby [ each / whose AC 
power frequency is 50 Hz and 60 Hz ] judging the existence of a flicker 
phenomenon for every caseit judges whether it is which AC power frequencyand 
outputs to switch SW7 by making the result into the flicker information S7. a 
switch — SW — seven — a flicker — information — S — seven — following — 
changing — having — a flicker — a phenomenon — producing — **** — judging 

— having had — AC power frequency — having responded — a spectrum — 
quantity — S — five — S — five — ' — and — S — five — " — or — a 
spectrum — quantity — S — six — S — six — ' — and — S — six — " — 
flicker correction — quantity — a calculating means — eight — outputting — 



having . When judged with there being no flicker phenomenonthe flicker information 
S8 that there is no flicker phenomenon is inputted into the flicker correction 
means 10and amendment is not performed. 

[0053]By carrying out inverse discrete Fourier transform of the spectrum S5 or S6 
inputted from SW7the amount calculating means 8 of flicker correction computes 
correction amount S9and outputs it to the flicker correction means 1 0. 
[0054]The flicker correction means 10 offsets a flicker ingredient by adding to the 
image data containing the flicker ingredient stored in the image memory 9 in 
amount S9 of flicker correction inputted from the amount calculating means 8 of 
flicker correction. 

[0055]Belowthe flicker correction method using the flicker correction device of 
this embodiment constituted in this way is explained using the flow chart of 
drawing 2 . 

[0056]Firstin Steplthe picture signal S1 containing a flicker ingredient is stored in 
the image memory 9 as image data. 

[0057]Nextin order to reduce the influence by a photographic subjectin Step2 by 
the picture mean value calculating means 2. Or every [ every vertical line or ] two 
or more linesthe average value S2 of the picture signal S1 is computedand it is 
judged in Step3 whether equalization of the picture signal was completed about 
the full line. 

[0058] For examplewhen computing the average value of a picture signal 
horizontally and the value of the picture signal in the pixel of eye y line x watch is 
made into S xandy in the outputted image of the horizontal picture element wx 
vertical pixel haverage value S y of the picture signal of eye y line is[0059] 
[Equation 7] 

It is computable in be alike. Similarly it is also possible to equalize every [ not 
every line but ] two or more linesand equalizing perpendicularly is also possible. 
[0060]About a full linean end of equalization of a picture signal will compute the 
flicker frequency S3 and S4 by the flicker frequency calculating means 5 in Step4 
using AC power frequencyand the frame frequency or field frequency of an image 
sensor. 

[0061] For exampleif it is AC power frequency F of a fluorescent lampframe 
frequency [ of an image sensor ] Rthe vertical pixel number H of one frame of an 
image sensorand the vertical pixel number h of an outputted imageit is flicker 
frequency f[0062] 
[Equation 8] 

It is computable in be alike. Nearby frequency f, and f h can be set to f,=f-1 and 
f h =f+1 to flicker frequency f. 

[0063]Nextin Step5the average value S2 of the picture signal S1 is changed into 
an ingredient of the flicker frequency S3 and frequency of the neighborhood by the 



flicker data extracting means 3Compute the amount S5 of spectraS5'and S5" as 
flicker dataand. By the flicker data extracting means 4the average value S2 of the 
picture signal S1 is changed into an ingredient of frequency of flicker frequency S4 
and its neighborhoodand the amount S6 of spectraS6'and S6" are computed as 
flicker data. 

[0064]For examplepicture signal average value (vertical waveform) S y equalized 
horizontallydiscrete Fourier transform (DFT) — carrying out — things — spatial 
frequency — changing — a case — a picture signal — average value (vertical 
waveform) — S — __ y — receiving — being arbitrary — frequency — f — ' — it 
can set — a spectrum — quantity — real part — S_Re — [ — f — 1 — ] — an 
imaginary part — SJm — [ — f — ' — ] — and — a power spectrum — S_Pw — 
[— f — 1 — ] — respectively [0065] 
[Equation 9] 

It is computable in be alike. 

[0066]Herewhen the flicker phenomenon has occurredthe ingredient of flicker 
frequency f becomes large compared with the ingredient of frequency f, of the 
neighborhoodand f h . . For this reasonin the flicker judging means 6it can set to 
flicker frequency f to picture signal average value S y frequency f, of that 
neighborhoodand f h . The arbitrary constants N which indicate the acutance of 
image of a peak to be power-spectrum S„Pw [f]S_Pw [f,]and S_Pw [f h ] [0067] 
[Equation 10] 

When fulfilling the conditions to sayit can judge with the flicker phenomenon having 
occurred. 

[0068]They may be a case where AC power frequency is 50 Hz by the areaand 60 
Hz. In such a casejudge existence of a flicker phenomenon by the flicker judging 
means 6 using the amount S5 of spectra at 50 HzS5'and S5"and. AC power 
frequency can also be judged by judging existence of a flicker phenomenon using 
the amount S6 of spectra at 60 HzS6'and S6." 

[0069]next — Step — six — setting — flicker correction — quantity — a 
calculating means — eight — flicker frequency — S — three — or — S4 — it 
can set — a flicker — data — S — five — S — five — ' — and — S — five — " 
— or — S — six — S — six — ' — and — S — six — " — transforming 
inversely — things. Amount S9 of flicker correction is computed and it is judged in 
Step7 whether calculation of the amount of flicker correction was completed 
about a full line. 

[0070]Since it can amend by adding a waveform of a phase contrary to a flicker 
ingredient to a picture signalamount dSof flicker correction y of eye y line carries 
out inverse discrete Fourier transform (reverse DFT) of spectrum S_Re [f] and 
SJm [f] of flicker frequency[0071] 
[Equation 1 1] 



It is computable in be alike. 

[0072]After calculation of the amount of flicker correction is completedin Step8to 
image data stored in the image memory 9computed amount S9 of flicker 
correction is addedand a flicker ingredient is removed by the flicker correction 
means 10 about a full line. And in Step9it judges whether all the pixels were 
processedand when having endedflicker correction processing is ended. 
[0073]Although it is also realizable using hardwarea system provided with a 
computer can also perform such flicker correction processing using a recording 
medium which recorded a flicker correction program for controlling a procedure of 
flicker correction processing. 

[0074] Drawing 3 is a figure which can perform flicker correction using a recording 
medium which recorded the above-mentioned flicker correction program and in 
which showing an example of composition of a system. 

[0075]In this systemthe above-mentioned flicker correction program is recorded 
on CD-ROM20 and flexible disk (FD) 21 grade. The computer 13. [ whether a 
flicker correction program recorded on CD-ROM20 by CD-ROM drive 16 is 
readand ] Or by FD drive 17a flicker correction program recorded on FD21 can be 
readand it can install on the hard disk 15. If a picture signal containing a flicker 
ingredient is inputted from a recording medium of CD-ROM20 and FD21 gradeor 
the external interface (IF) 22the computer 13If neededa flicker correction program 
can be read to the internal memory Hand flicker correction processing can be 
performed. The computer 13 can display an image on the display 18 using a picture 
signal which alter operation of is made possible by a keyboard and mouse 1 9 
gradeand performed flicker correction. 

[0076](Embodiment 2) Drawing 4 is a block diagram showing outline composition of 
a flicker correction device of Embodiment 2. 

[0077]The image memory 9 is not formed like a flicker correction device of 
Embodiment 1 which shows drawing 1 t his flicker correction deviceFor 
examplebefore one frame or 1 field etc. computes the amount of flicker correction 
using a picture signal of a frame inputted from the input terminal 1 in the pastor 
the fieldlt is made to amend to a picture signal of a frame inputted from the input 
terminal 1 now using the amount of flicker correctionor the field. In this 
casebetween the past frame or the fieldand the present frame or the fieldsince a 
phase shift arises for a flicker ingredientit is necessary to perform flicker 
correction in consideration of this phase contrast. In order to compute this phase 
contrastthe phase difference calculation means 1 1 is formed in a flicker correction 
device of this embodiment. 

[0078] Like a flicker correction device of Embodiment 1the picture signal S1 
inputted from the input terminal 1 is supplied to the picture mean value calculating 
means 2and it is supplied to the flicker correction means 10. 
[0079]The phase difference calculation means 1 1 using AC power frequencyand 
frame frequency or field frequency of an image sensor The past frame or flicker 



frequency of the fieldThe present frame or the phase contrast S1 1 with flicker 
frequency of the field is computedand it outputs to the amount calculating means 
8 of flicker correction. 

[0080] For examplewhen the cycles T of a flicker ingredient are T=H~R/2Fit is 
phase shift deltay for one frame[0081] 
[Equation 12] 

It is computable in be alike. 

[0082]. The amount calculating means 8 of flicker correction was inputted from 
SW7 like Embodiment 1. When carrying out inverse discrete Fourier transform of 
the spectrum S5 or S6 computed using the past frame or the picture signal of the 
fieldcorrection amount S9 is computed in consideration of the phase contrast S11 
inputted from the phase difference calculation means 1 land it outputs to the 
flicker correction means 10. 

[0083]The flicker correction means 10 offsets a flicker ingredient by adding 
amount S9 of flicker correction computed using the past frame or a picture signal 
of the field inputted from the amount calculating means 8 of flicker correction to 
the present frame or a picture signal of the field. 

[0084]For exampleoutput S x after amendment and y ' are to the x-th pixel of eye y line[0085] 
[Equation 13] 

It is computable in be alike. 

[0086]Since it is the same as that of Embodiment 1 about other composition and 
compensation process operationexplanation is omitted in this embodiment. 
[0087](Embodiment 3) Drawing 5 is a block diagram showing the outline 
composition of the flicker correction device of Embodiment 3. 
[0088]The picture signal S1 inputted from the input terminal 1 is supplied to the 
picture mean value calculating means 2 and the flicker correction means 10 like 
the flicker correction device of Embodiment 2 shown in drawing 4 and this flicker 
correction device is further supplied also to the amount calculating means 8 of 
flicker correction. 

[0089]Since difference of a striped pattern of horizontal light and darkness by a 
flicker phenomenon of light and darkness decreases in a dark portion compared 
with a bright portion of a photographic subjectit is not conspicuous. For this 
reasonin a bright pixelwhen a bright pixel and a dark pixel are all over 1 horizontal 
line in a picture of one frame or the 1 fieldwhen the same amount of flicker 
correction is added to a dark pixela picture may be deteriorated. 
[0090]Thusin order to protectthat a picture is deteriorated in a flicker correction 
device of this embodiment. By the amount calculating means 8 of flicker 
correctionin a picture signal of one frame or the 1 fielda flicker ingredient is 
computed according to luminosity which is a pixel to which amendment is 
performedand correction amount S9 is outputted to the flicker correction means 



10. 

[0091]For examplethreshold DY^ of a luminosity which can determine arbitrarily a 
correction amount to the x-th pixel of eye y line[0092] 
[Equation 14] 

It is computable by carrying out. 

[0093]The flicker correction means 10 offsets a flicker ingredient by adding 
amount S9 of flicker correction computed using the past frame or a picture signal 
of the field inputted from the amount calculating means 8 of flicker correction to 
the present frame or a picture signal of the field. 

[0094] For exampleoutput S x after amendment and y " are to the x-th pixel of eye y 

line[0095] 

[Equation 15] 

It is computable in be alike. 

[0096]Since it is the same as that of Embodiment 2 about other composition and 
compensation process operationexplanation is omitted in this embodiment. 
[0097](Embodiment 4) Drawing 6 is a block diagram showing the outline 
composition of the flicker correction device of Embodiment 4. 
[0098]In addition to the flicker device of Embodiment 3 shown in drawing 5t his 
flicker correction device has the flicker information storage means 1 2. 
[0099]Although existence of a flicker phenomenon can be judged using a picture 
signal of a single frame or the single field and a flicker can also be 
amendederroneous detection may arise in this case. 

[0100]Since a flicker phenomenon crosses and exists in two or more frames or 
fieldsin a flicker correction device of this embodimentby the flicker information 
storage means 12it is crossed to two or more frames and fieldsand accumulates a 
decision result of existence of a flicker phenomenon. And so that it may amend by 
the flicker judging means 6when a period of several frames or the field has a 
flicker phenomenon with reference to flicker information on the past memorized by 
the flicker information storage means 12The flicker information S7 and S8 is 
generatedand it outputs to SW7 and the flicker correction means 1 0respectively. 
[0101]Since it is the same as that of Embodiment 3 about other composition and 
compensation process operationexplanation is omitted in this embodiment. 
[0102] 

[Effect of the Invention]Since the existence of a flicker phenomenon can be 
judged by a flicker judging means according to this invention as explained in full 
detail abovecorresponding to the case where lighting and AC power frequency 
changea flicker can be amended appropriately. Since the striped pattern of light 
and darkness does not need the data for the frame displayed by the same 
patternor the field like the conventional flicker correction deviceflicker correction 
can be performed promptlywithout being based on the frame frequency or field 



frequency of an image sensor. 

[0103]Since the amount of flicker correction according to the luminosity of the 
pixel can be computed and flicker correction can be performed by the amount 
calculating means of flicker correctioneven if it is a case where a dark field is in 
the picture signal of one frame or the 1 fieldflicker correction can be performed 
appropriately. 

[0104]By accumulating the information about the existence of the flicker in a past 
frame or field in the flicker information storage means by the flicker information 
storage meansand referring to the information by a flicker judging meansAn error 
can be lessened when judging whether a flicker phenomenon is amendedsince it 
can amend when the period of several frames or the number field has a flicker 
phenomenon. 

[0105]In fluorescent lamp lighting Shimo etc. which blink synchronizing with an 
AC-power-supply cycle according to this inventionWith the electronic "still" 
camera using the solid state image pickup device of the X-Y address scanning- 
typea PC cameraetc.in the picturized picturea flicker phenomenon can prevent 
image quality from deterioratingand a high definition picture can be displayed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram for explaining the outline composition of the flicker 
correction device of Embodiment 1 . 

[Drawing 2] It is a flow chart for explaining the procedure of the flicker correction 
method of Embodiment 1. 

[Drawing 3] It is a figure showing an example of a system which performs flicker 
correction using the flicker correction program of Embodiment 1. 
[Drawing 4] lt is a block diagram for explaining the outline composition of the flicker 
correction device of Embodiment 2. 

[Drawing 5] It is a block diagram for explaining the outline composition of the flicker 
correction device of Embodiment 3. 

[Drawing 6] It is a block diagram for explaining the outline composition of the flicker 
correction device of Embodiment 4. 

[Drawing 7] It is a mimetic diagram showing the picture which the flicker 
phenomenon generated. 

[Drawing 8] It is a figure for explaining the generating principle of a flicker 
phenomenon. 

[Drawing 9] It is a block diagram showing the composition of the conventional 
flicker correction device. 
[Description of Notations] 

1 Input terminal 

2 Picture mean value calculating means 

3 and 4 Flicker data extracting means 



5 Flicker frequency calculating means 

6 Flicker judging means 

7 Change SW 

8 The amount calculating means of flicker correction 

9 Image memory 

10 Flicker correction means 

1 1 Phase difference calculation means 

12 Flicker information storage means 

13 Computer 

14 Internal memory 

15 Hard disk 

16 CD-ROM drive 

1 7 FD drive 

18 Display 

19 A keyboarda mouse 

20 CD-ROM 

21 Flexible disk 

22 External IF 

101 Total level calculating means 
102the 105 change SW 

1 03 Total level storing means 

104 Flicker gain calculating means 

106 Multiplication means 

107 Area selection signal creating means 

108 Input terminal 

1 1 5 Flicker component extraction means 

1 16 Flicker gain creating means 

1 1 7 Fourier conversion circuit 

118 High-frequency component eliminating circuit 

119 Inverse FOURIER transform circuit 

120 Input signal 

121 Total level 

1 22 Area selection signal 

123 The total level in front of 1 field 

124 The total level in front of 2 fields 

125 The total level in front of 3 fields 

126 Flicker gain 

1 30 Control gain 

131 The control gain of the selected field 

140 The frequency component of a flicker gain 

141 Flicker extraction signal 



